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(54) POSITIVE PHOTORESIST COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive photoresist composition having high 
resolving power in the production of a semiconductor device, having evaluation with the same 
light exposure near the margin of resolution by which the size in which a nondense pattern 
vanishes and the marginal resolution size of a dense pattern show approximate values closer 
to each other and ensuring low surface roughness of a line pattern. 
SOLUTION: The positive photoresist composition contains a resin containing repeating units 
with a specified structure and having solubility to an alkali developing solution increased by 
the action of an acid, a compound which generates the acid when irradiated with active light 
or radiation and an organic solvent which dissolves the above components. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, although this invention is concretely explained using an example, the contents of 

this invention are not limited to these. 

The synthetic example 1 (composition of a resin (1)) 

After adding trimethyl arylsilane 1 1.4g, 9.8g [ of maleic anhydrides ], and t-amyl aery late 7.1g to 
dryness THF34g, it heated at 65 degrees C under the nitrogen air current, the place by which reaction 
temperature was stabilized - the polymerization initiator V-65 made from Wako Pure Chem Industry - 
ten-mol% of the total number of mols of the aforementioned monomer ~ the reaction was made to start 
in addition After making it react for 6 hours and diluting reaction mixture with THF to double precision, 
it supplied in a lot of hexanes, and white fine particles were deposited. Next, after dissolving the fine 
particles which deposited in an acetone for reduction of a residual monomer and a low-molecular 
component, as the hexane was added little by little there, deposit ** of the polymer was carried out. 
After dissolving again the polymer which precipitated in the lower layer in an acetone, it supplied in a 
lot of hexanes, and white fine particles were deposited. After filtration recovered white polymer, 
reduced pressure drying was performed and the resin (1) was obtained. As a result of GPC measurement, 
the molecular weight of the obtained resin (1) made polystyrene the correlation sample, and was 5600 in 
the weighted mean, and the content of a with a molecular weight of 1000 or less component was 4% in 
the surface ratio of GPC. 

[0125] The synthetic examples 2-18 (resin (2) composition of - (18)) 

Resin (2) - (18) was compounded in the same synthesis method as the synthetic example 1. The above- 
mentioned resin (1) The rate of a mole ratio and weight average molecular weight of each repeat unit of 
- (18) are shown in the following structure expression and Table 1 . 
[0126] 
[Formula 45] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/9/03 



Page 2 of 6 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/9/03 



Page 3 of 6 



[0127] 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/9/03 



Page 4 of 6 



[0128] Composition of the example of comparison (composition of a resin (CI)) 
After adding trimethyl arylsilane 1 1 .4g, 9.8g [ of maleic anhydrides ], and t-butyl acrylate 6.4g to 
dryness THF34g, it heated at 65 degrees C under the nitrogen air current, the place by which reaction 
temperature was stabilized — the polymerization initiator V-65 made from Wako Pure Chem Industry - 
ten-mol% of the total number of mols of the aforementioned monomer — the reaction was made to start 
in addition After making it react for 6 hours and diluting reaction mixture with THF to double precision, 
it supplied in a lot of hexanes, and white fine particles were deposited. Next, after dissolving the fine 
particles which deposited in an acetone for reduction of a residual monomer and a low-molecular 
component, as the hexane was added little by little there, deposit ** of the polymer was carried out. 
After dissolving again the polymer which precipitated in the lower layer in an acetone, it supplied in a 
lot of hexanes, and white fine particles were deposited. After filtration recovered white polymer, 
reduced pressure drying was performed and the resin (CI) was obtained. As a result of GPC 
measurement, the molecular weight of the obtained resin (CI) made polystyrene the correlation sample, 
and was 9600 in the weighted mean, and the content of a with a molecular weight of 1000 or less 
component was 4% in the surface ratio of GPC. 
[0129] 
(Example 1) 

It is a resin as an acido lysis nature resin (A) component (1). 2g and exposure. It is a triphenylsulfonium 
riona freight as a compound component which generates an acid. 0.12g and DBU 0.012g, surfactant 
(megger fuck F176) 0.003g was dissolved in propylene-glycol-monomethyl-ether acetate 19.2g, and the 
MF was carried out by the 0.1 -micrometer membrane filter, a silicon wafer — a FHi-028D resist 
(FUJIFUIRUMU aurin company make, resist for i lines) — the product made from canon — it applied 
using coating-machine CDS-650, and and 90 degrees C of homogeneous membranes of 0.83 
micrometers of thickness were obtained [ for 90 seconds ] Thickness was set to 0.71 micrometers when 
this was heated 200 more degrees C for 3 minutes, the silicon content resist constituent besides adjusted 
above - an application — and 90 degrees C was painted by 0.20-micrometer thickness [ for 90 seconds ] 
[0130] In this way, it exposed, loading an ArF excimer laser stepper with a resolution mask for the 
obtained wafer, and changing light exposure and a focus, the tetramethylammonium hydronalium oxide 
developer (2.38%) after heating 120 degrees C for 90 seconds in a clean room after that — for 60 
seconds - developing negatives — distilled water — a rinse - it dried and the pattern was obtained When 
observed with the scanning electron microscope, 0.15 micrometers (dense pattern of a line/space (1/1)) 
were resolving. It was 0. 17 micrometers when **** to which the sparse pattern of a line/space (1/10) 
disappears was observed on condition that the same light exposure as this, and the depth of focus. 
Moreover, surface roughness was A in visual evaluation. Surface roughness observed the size of the dry 
area on the front face of a line in 0.1 7-micrometer a line / space pattern (1/1) here at SEM, visual 
evaluation was carried out, and it evaluated in three stages of A, B, and C sequentially from the better 
one. A and the thing seen for a while were set to B, and what is seen clearly was set to C for what 
surface roughness is hardly regarded as. 

[0131] (Examples 2-4) Except having used the resist constituent of prescription shown in Table 1, 
respectively instead of the resist constituent in an example 1, it was made completely the same as an 
example 1, the positive -type photoresist constituent was adjusted, and exposure and the development 
were performed like the example 1 . The obtained performance was shown in Table 3. 
[0132] (Example 1 of comparison) In the example 1, as shown in Table 2, except having removed the 
following organic basic compound and/or the fluorine system, the silicon system, or the Nonion system 
surfactant, it was made completely the same as an example 1, the positive-type photoresist constituent 
was adjusted, and exposure and the development were performed like the example 1. The obtained 
performance was shown in Table 4. (Examples 2-12 of comparison) It evaluated about the constituent of 
prescription of a publication to Table 2 like the example 1 of comparison. The result was shown in Table 
4. 

[0133] 
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[0135] 

[Table 3] 
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[0136] 

[Table 4] 
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[0137] When the above-mentioned result was seen, the constituent of this invention showed the 
performance which was excellent in all evaluation criteria. 



[Translation done.] 
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.* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The positive-type photoresist constituent characterized by containing following (A) - (C) at 
least. 

(A) The organic-solvent general formula which dissolves the compound (C) above (A) which generates 
an acid by irradiation of the binder (resin B) activity beam of light or radiation in which the repeat unit 
expressed with the following general formula (I), the repeat unit expressed with the following general 
formula (II), and the repeat unit expressed with the following general formula (III) are contained, and 
the solubility to an alkali developer increases by operation of an acid, and (B) (I) 
[Formula 1] 



~4ch 2 — 9*)— 

I f 



R1-R3 express an alkyl group, a halo alkyl group, a halogen atom, an alkoxy group, a trialkylsilyl group, 
or a trialkyl silyloxy machine independently among a formula (I), respectively, n expresses 0 or 1 . 
General formula (II) [Formula 2] 



t 



L— C0 2 -Q 

Y expresses a hydrogen atom, a methyl group, a cyano group, or a chlorine atom among a formula (II). 
L expresses single bond or a divalent connection machine. Q expresses the or more 5 carbon number [ or 
less 20 ] 3rd class alkyl group or an alkoxy methyl group, an alkoxy ethyl group, or an isoboronyl 
machine. 

General formula (III) [Formula 3] 
-(-OH-CH-)- 




Z expresses an oxygen atom or -N(R3)- among a formula (III), R3 expresses a hydrogen atom, a 
hydroxyl group, the alkyl group that has branching which also spreads a straight chain, or -0-S02-R4. 
R4 expresses an alkyl group or a trihalomethyl group. 

[Claim 2] The positive-type photoresist constituent according to claim 1 characterized by n in the 
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-aforementioned general formula (I) being 1. 

[Claim 3] The positive-type photoresist constituent according to claim 1 or 2 characterized by the above 
mentioned (B) component being the compound which generates an organic sulfonic acid by irradiation 
of an activity beam of light or radiation. 

[Claim 4] The positive-type photoresist constituent of the claim 3 publication characterized by the 
above-mentioned (B) component being the sulfonium salt or the iodonium-salt compound which 
generates an organic sulfonic acid by irradiation of an activity beam of light or radiation. 



[Translation done.] 
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